RELATIONSHIP BETWEEN CARDIAC MASS AND LEFT VENTRICULAR FRACTIONAL ANISOTROPY AS ASSESSED WITH EX-VIVO DIFFUSION TENSOR MAGNETIC RESONANCE IMAGING  by Tsang, Wendy et al.
Imaging
E1236
JACC March 27, 2012
Volume 59, Issue 13
RELATIONSHIP BETWEEN CARDIAC MASS AND LEFT VENTRICULAR FRACTIONAL ANISOTROPY AS 
ASSESSED WITH EX-VIVO DIFFUSION TENSOR MAGNETIC RESONANCE IMAGING
ACC Moderated Poster Contributions
McCormick Place South, Hall A
Saturday, March 24, 2012, 11:00 a.m.-Noon
Session Title: Imaging: MRI in Evaluation of Anatomy, Perfusion and Vasculature
Abstract Category: 21. Imaging: MRI
Presentation Number: 1089-169
Authors: Wendy Tsang, Xiaodong Guo, Farid Dahi, Michael Bateman, Paul Iaizzo, Michael W. Vannier, Victor Mor-Avi, Roberto Lang, Amit Patel, 
University of Chicago Medical Center, Chicago, IL, USA
Background: Diffusion-weighted cardiac MRI has the potential to non-invasively quantify the architecture of myofibers. We hypothesized that ex-
vivo diffusion tensor imaging (DTI) could be used to determine the relationship between myocardial fiber orientation and cardiac hypertrophy.
Methods: DTI was performed with a 3T MRI (Achieva, Philips) on 19 cadaveric human hearts (10 female/9 male, mean age 62+16 years) with a 
wide range of cardiac masses (mean 568+144g, range 377-853g). Fractional anisotropy (FA) was measured (DTIStudio v. 3.0.2) at four locations in 
the LV base and then averaged. Pearson’s correlation and linear regression analysis was performed to examine the relationship between averaged 
basal LV FA values and known heart masses. P-values <0.05 were considered significant.
Results: FA showed moderate correlation with cardiac mass (FIGURE) and was a significant predictor of cardiac mass (p=0.02). Thus, FA increases 
due to increased diffusivity in a single direction with fiber hypertrophy. This is consistent with histologic knowledge that muscle fiber size increases in 
patients with LV hypertrophy secondary to pressure overload.
Conclusions: This is the first study to use diffusion weighted MRI to show that increasing cardiac mass is associated with increasing FA values. 
Cardiac DTI (with further development allowing in-vivo imaging) has the potential to provide novel insights into how cardiac function is affected by 
changes in myofiber architecture.
 
